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(54) Manual input device

(57) A manual input device (1) which comprises a
mechanism, a major function select switch (2), a confirm
switch (3), a display unit (4), and a controller (5). The
mechanism is composed of: a laterally movable motor
(14) for applying an external force which is mounted on
a frame (22); a knob (16) fitted to a drive shaft of the
motor (14); an encoder (20) for detecting rotation of the
knob (16); a stick controller (21a) for detecting lateral
movement of the motor; a first guide plate (25) and a
second guide plate (26) for limiting a range of movement
of the knob (16); and a first solenoid (23) and a second
solenoid (24) for driving the guide plates (25,26) individ-
ually. The guide groove pattern is different between the
first and second guide plates (25,26). The range in
which the knob can be moved when the first guide plate
(25) only is engaged with the drive shaft (14a) of the
motor (14) is different from that when both the first (25)
and second (26) guide plates are engaged with the drive
shaft (14a) of the motor (14).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a manual input
device which enables central control with a single knob
of various electric apparatuses which are, for example,
mounted in a car, and particularly to means for selecting
the direction of manipulation of the above-mentioned
knob.

2. Description of Related Art

[0002] Modern cars are equipped with various electric
apparatuses such as an air conditioner, radio, television,
CD player and navigation system. If the driver tries to
operate many such electric apparatuses individually us-
ing the respective control means provided on these ap-
paratuses during a drive, he/she may be unable to drive
the car smoothly. In order to allow the driver to turn on
or off any desired electric apparatus, select a function
or perform any other operation without any inconven-
ience for his/her safe drive, a manual input device which
enables the driver to control various electric apparatus-
es by manipulation of a single knob has been proposed.
[0003] This kind of manual input device as prior art
will be explained referring to Figs. 13 to 16. Fig. 13
shows an example of a manual input device installed in
a car; Fig. 14 is a side view illustrating a proposed con-
ventional manual input device; Fig. 15 is a top view il-
lustrating the knob of the manual input device as shown
in Fig. 14; and Fig. 16 is a top view illustrating the guide
plate built in the manual input device as shown in Fig. 14.
[0004] As illustrated in Fig. 13, this manual input de-
vice 100 is installed in a console box 200 located be-
tween the driver's seat and the passenger's seat. As
shown in Fig. 14, this conventional manual input device
100 is mainly composed of the following: a knob 110
which has two clicking switches 111 and 112 as signal
input means and three rotary variable resistors 113, 114
and 115 (see Fig. 15); an XY table 120 which is driven
in two directions perpendicular to each other (a direction
perpendicular to the side view in Fig. 14 and the right-
left direction as you face the figure) by the knob 110; a
stick controller 130 as a position sensor which inputs a
signal to an external apparatus according to the direc-
tion and amount of movement of the XY table 120; and
a guide plate 140 which engages with an engagement
pin 160 projecting downward from the bottom face of the
XY table 120 (see Fig. 16).
[0005] The knob 110 and XY table 120 are connected
through a connecting shaft 150 and the XY table 120
and guide plate 140 are engaged with each other by the
engagement pin 160 whose tip is movably inserted in a
guide groove 141 of the guide plate 140. This guide
groove 141 may have any shape which allows the tip of

the engagement pin 160 to be moved in specific direc-
tions. For instance, as shown in Fig. 16, when a guide
groove 141 in the plane shape of a cross is engraved
on the upper surface of the guide plate 140, the tip of
the engagement pin 160 can be moved from the center
A to end points B, C, D and E as shown, in the two di-
rections which intersect almost perpendicularly. In other
words, by manipulating the knob 110, the engagement
pin 160 can be moved along the guide groove 141 of
the guide plate 140 through the XY table 120 so that,
with the tip of the engagement pin 160 at end point A,
B, C, D or E in the guide groove 141, the information on
that engagement position (positional signal) is outputted
from the stick controller 130. This means that it is pos-
sible to select a car-mounted electric apparatus function
to be operated (a function to be controlled). Once the
desired electric apparatus function is selected in this
way, the selected function can be adjusted or switched
on or off by manipulating the two clicking switches 111
and 112 on the knob 110 and the three rotary variable
resistors 113, 114 and 115 as appropriate.
[0006] As shown in Fig. 13, the manual input device
100 thus structured allows central control of a plurality
of car-mounted electric apparatuses by the use of a
combination of a switch device 170 and a display unit
180 and a computer as a controller (not shown in the
figure). Here, the switch device 170 enables the user to
select a desired electric apparatus among the ones
mounted in the car; the display unit 180 indicates vari-
ous information including the name of the electric appa-
ratus selected through the switch device 170 and infor-
mation on the operation done by means of the manual
input device 100; and the computer controls these. The
switch device 170 is installed in the console box 200 and
its control switches 171a to 171e are located in the vi-
cinity of the manual input device 100 and connected with
different electric apparatuses. If the control switches
171a to 171e are respectively connected to a car-
mounted air conditioner, radio, television, CD player and
navigation system, the user can turn on or off the air
conditioner or specify the air conditioner mode to the
manual input device 100 using the control switch 171a,
or turn on or off the radio or specify the radio mode to
the manual input device 100 using the control switch
171b; likewise, by operating the other control switches
171c to 171e, the user can turn on or off the correspond-
ing electric apparatuses or specify their modes to the
manual input device 100. The display unit 180 (for ex-
ample, a liquid crystal display) is conveniently located
for the driver's viewing and the computer is built in the
console box 200.
[0007] While it is possible to select a function of the
electric apparatus selected through the switch device
170 or make a functional adjustment using the manual
input device 100, the functions which can be selected
or adjusted through the manual input device 100 vary
depending on the type of electric apparatus selected.
For example, if the air conditioner mode is selected us-
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ing the switch device 170, the function of "air flow rate
control" is selected by manipulating the knob 110 to
bring the engagement pin 160 to the end point B of the
guide groove 141 of the guide plate 140 and pushing in
the clicking switch 111 with a click; likewise the function
of "air blow-off position control," the function of "air blow-
off direction control" and the function of "temperature
control" are selected by manipulating the knob 110 to
bring the pin 160 to the end points C, D, and E of the
guide groove 141, respectively, to click the clicking
switch 111.
[0008] Once one of these control functions has been
selected, the selected function can be adjusted by ma-
nipulating the rotary variable resistors 113 to 115 as ap-
propriate. For example, if the air conditioner mode is se-
lected by means of the switch device 170 and the func-
tion of "air flow rate control" is selected by means of the
clicking switch 111, the air conditioner's air flow rate can
be controlled by manipulating the rotary variable resistor
113; likewise, if the function of "air blow-off position con-
trol" is selected, the air conditioner's air blow-off position
can be controlled by manipulating the rotary variable re-
sistors 114 and 115. Further, if the radio mode is select-
ed by means of the switch device 170 and the function
of "volume control" is selected by means of the clicking
switch 111, the radio's volume can be controlled by ma-
nipulating the rotary variable resistor 113; likewise if the
"tuning" function is selected in the radio mode, tuning of
the radio can be done by manipulating the rotary varia-
ble resistors 114 and 115.
[0009] However, in the conventional manual input de-
vice 100, because the knob 110 is held connected with
the guide plate 140 through the XY table 120, and the
knob 110 can be manipulated only in specific directions
which are determined by the engagement of the tip of
the engagement pin 160 with the guide groove 141 of
the guide plate 140, the knob 110 can be used only for
selecting a function of the electric apparatus selected
by the switch device 170 and it is difficult to use the knob
110 for various purposes. For example, it cannot be to
used to select both an electric apparatus and a function
of the selected apparatus, or to select an electric appa-
ratus function and control the selected function, or to
select an electric apparatus, select a function of the se-
lected apparatus and control the selected apparatus
function. Therefore, it is not easy to make the knob 110
more versatile and improve the operability of the manual
input device 100.
[0010] Let's assume as follows: eight electric appara-
tuses (air conditioner, radio, DVD player, CD player, tel-
ephone, speech input system, car navigation system
and 2nd) are selectable; four radio functions (AM, FM
and shortwave station selection and volume) are adjust-
able; and the radio volume can be controlled in two
ways, namely by either increasing or decreasing the vol-
ume. In this case, if the knob 110 of the manual input
device 100 is used to select the radio and the volume
control function and perform a volume control in se-

quence, the knob 110 should be movable in eight direc-
tions for selection of the radio, in four directions for se-
lection of the radio volume control function, and in two
directions for volume control.
[0011] However, in the conventional manual input de-
vice 100, as stated above, the knob 110 can be moved
only in specific directions which are determined by the
engagement of the tip of the engagement pin 160 with
the guide groove 141 of the guide plate 140, so the
number of directions in which the knob 110 can be
moved cannot be varied depending on the type of func-
tion to be selected or controlled with the knob 110. Ac-
cordingly, there would be dead zones in which no func-
tional selection or control is not performed even by ma-
nipulating the knob 110. Specifically, in order to allow
selection of the radio from among the eight electric ap-
paratuses by manipulation of the knob 110, there should
be guide grooves 141 extending radially in eight direc-
tions from the center in the guide plate 140, but if such
grooves are provided, in selecting the radio volume con-
trol function, four directions (grooves) except those for
AM, FM and shortwave station selection and volume
control would be dead zones; and in carrying out a radio
volume control, six directions (grooves) except those for
volume increase and decrease would be dead zones.
[0012] Furthermore, if the car navigation system is se-
lected by manipulation of the knob 110, a means for
moving the cursor which appears along with a map im-
age on the display unit 180 would be necessary. How-
ever, as mentioned above, the knob 110 of the conven-
tional manual input device 100 cannot be moved in a
desired direction freely because it is held engaged with
the guide plate 140; as a consequence, it cannot be
used as a means for moving the cursor in the car navi-
gation system. Therefore, in order to enable the car nav-
igation system to be controlled with the manual input de-
vice 100, a cursor moving means other than the knob
110 would be needed. This implies that the manual input
device 100 would have a complicated structure and be
not easy to operate.

SUMMARY OF THE INVENTION

[0013] The present invention has been made in view
of the above circumstances and provides a user-friendly
manual input device with a simple structure.
[0014] According to one aspect of the present inven-
tion, as a solution to the above problem, a manual input
device comprises: a knob which is movable in a desired
direction and is moved in a specific direction from a cent-
er position to select a specific function among functions
of a plurality of electric apparatuses and control the se-
lected function; a plurality of guide plates which limit di-
rections in which the knob can be moved; actuators
which change engagement of the knob with the plural
guide plates ; and a controller for the actuators, wherein
the controller controls operation of the actuators de-
pending on the electric apparatus function selected by
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manipulation of the knob and selectively limits the direc-
tions in which the knob can be moved.
[0015] Accordingly, when the manual input device
comprises a knob which can be moved in a desired di-
rection, a plurality of guide plates which limit the direc-
tions in which the knob can be moved, actuators which
change the engagement of the knob with a plurality of
guide plates and a controller and the controller controls
operation to change the engagement of the knob with
the guide plates as appropriate, by disengaging the
knob from the guide plates it can be moved in a desired
direction, and by engaging it with at least one guide
plate, the directions in which it can be moved are limited
to the ones determined by a single guide plate or a com-
bination of guide plates engaged with it. Thus, the range
of movement of the knob can be changed in multiple
steps. When different selectable or controllable func-
tions are assigned to different directions of movement
of the knob, dead zones can be eliminated and the knob
can be used for multiple purposes. Accordingly, a user-
friendly manual input device is provided.
[0016] According to another aspect of the present in-
vention, as a solution to the above problem, the manual
input device uses a first guide plate which limits move-
ment of the knob to eight directions and a second guide
plate which limits movement of the knob to four direc-
tions.
[0017] According to a further aspect of the present in-
vention, as a solution to the above problem, the manual
input device uses a first actuator which drives the first
guide plate and a second actuator which drives the sec-
ond guide plate.
[0018] According to another further aspect of the
present invention, as a solution to the above problem,
the first guide plate has eight guide grooves extending
radially in eight directions every 45 degrees and the sec-
ond guide plate has guide grooves extending in four di-
rections every 90 degrees.
[0019] According to a further aspect of the present in-
vention, as a solution to the above problem, four guide
grooves among the eight guide grooves in the first guide
plate coincide with the four guide grooves in the second
guide plate when the first and second guide plates are
joined.
[0020] According to a further aspect of the present in-
vention, as a solution to the above problem, the manual
input device has a display unit which displays a screen
matched to directions in which the knob can be moved.
[0021] When, as mentioned above, two guide plates
are provided as means for limiting the directions of
movement of the knob, by engaging it only with the first
guide plate, the directions of movement of the knob are
limited to the first range determined by the first guide
plate, and by engaging it with both the first and second
guide plates, they are limited to the second range de-
termined by the combination of the guide plates. Further,
by disengaging the knob from the first and second guide
plates, the knob can be moved in any direction. There-

fore, when the first guide plate has eight guide grooves
(directions) and the second guide plates has four guide
grooves (directions) which coincide with four of the eight
guide grooves, if eight types of electric apparatus are
respectively assigned to the eight directions in which the
knob can be moved by its engagement with the first
guide plate only and four different functions are respec-
tively assigned to the four directions in which it can be
moved by its engagement with both the first and second
guide plates, one among the assigned eight electric ap-
paratuses can be easily selected in electric apparatus
selection by engaging it with the first guide plate and
one among the four assigned functions can be easily
selected in functional selection by engaging it with both
the first and second guide plates. When the car naviga-
tion system is selected, the knob can be used as a
means for moving the cursor on a map screen by dis-
engaging it from the first and second guide plates. In
addition, when a mark which indicates the direction of
movement of the knob appears on the screen of the dis-
play unit, operating ease is increased.
[0022] According to a further aspect of the present in-
vention, as a solution to the above problem, the manual
input device has a second actuator for applying an ex-
ternal force to the knob and the controller controls op-
eration of the second actuator to apply an external force
to the knob depending on how the knob has been ma-
nipulated.
[0023] When, as mentioned above, the manual input
device has a second actuator for applying an external
force to the knob and the controller controls operation
of the second actuator to apply an external force to the
knob depending on the manipulation of the knob, the
user can know, with a tactile sensation or without seeing
the screen, how the knob has been manipulated; in oth-
er words, the user can know with a tactile sensation
whether the selection or control as intended has been
done by his/her manipulation of the knob, which can pre-
vent improper manipulation of the knob.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The invention will be more particularly de-
scribed with reference to the accompanying drawings,
in which:

Fig. 1 shows the structure of a manual input device
according to an embodiment of the present inven-
tion;
Fig. 2 is a sectional view taken along the line 2-2 of
Fig. 1;
Figs. 3A and 3B are top views showing singe guide
plates in the manual input device and Fig. 3C is a
top view showing a combination of such guide
plates;
Fig. 4 is a flowchart showing the user operation se-
quence and the sequence of operations controlled
by the controller for radio volume control;
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Fig. 5 shows an example of a screen which appears
on the display unit when the major function select
switch is operated;
Fig. 6 shows an example of a screen which appears
on the display unit when the radio is selected in
electric apparatus selection;
Fig. 7 shows an example of a screen which appears
on the display unit when the volume control function
is selected in functional selection;
Fig. 8 is a flowchart showing the user operation se-
quence and the sequence of operations controlled
by the controller for AM station selection;
Fig. 9 shows an example of a screen which appears
on the display unit when the AM station selection
function is selected in functional selection;
Fig. 10 is a flowchart showing the user operation
sequence and the sequence of operations control-
led by the controller for the car navigation system;
Fig. 11 shows an example of a screen which ap-
pears on the display unit when the car navigation
system is selected in electric apparatus selection;
Fig. 12 shows an example of a screen which ap-
pears on the display unit when the destination entry
function is selected in functional selection;
Fig. 13 shows the inside of a car in which a conven-
tional car-mounted input device is installed;
Fig. 14 is a side view showing a conventional car-
mounted input device as proposed;
Fig. 15 is a top view showing the car-mounted input
device as shown in Fig. 14; and
Fig. 16 is a top view showing a guide plate built in
the car-mounted input device as shown in Fig. 14.

DETAILED DESCRIPTION OF THE. PREFERRED
EMBODIMENTS

[0025] Next, the structure of a manual input device ac-
cording to an embodiment of the present invention will
be described referring to Figs. 1 to 3. Fig. 1 shows the
structure of a manual input device according to the em-
bodiment; Fig. 2 is a sectional view taken along the line
2-2 of Fig. 1; and Figs. 3A and 3B are top views showing
singe guide plates in the manual input device and Fig.
3C is a top view showing a combination of such guide
plates ;
[0026] As is clearly seen from Fig. 1, the manual input
device according to this embodiment mainly comprises
a mechanism 1, a major function select switch 2, a con-
firm switch 3, a display unit 4 and a controller 5. The
mechanism 1 is composed of the following: a cylindrical
frame 11; a laterally movable swing bracket 12 which is
fitted to the frame 11; a laterally movable motor bracket
13 which is fitted to the swing bracket 12; a motor 14
which is mounted on the motor bracket 13; a pressing
member 15 which returns the laterally moved motor 14
to its center position; a knob 16 and a codewheel holder
17 which are fitted to the drive shaft 14a of the motor
14; an encoder 20 which consists of a codewheel 18

mounted on the codewheel holder 17 and a photointer-
rupter 19 mounted on the motor bracket 13; a stick con-
troller 21 which detects lateral movement of the motor
14; an arm 22 one end of which is rotatably attached to
the motor 14 and the other end of which drives a stick
21a in the stick controller 21; a first solenoid 23 and a
second solenoid 24 provided on the inner surface of the
frame 1; a first guide plate 25 which is driven by the first
solenoid 23; and a second guide plate 26 which is driven
by the second solenoid 24.
[0027] As illustrated in Fig. 2, the swing bracket 12 is
a square ring in which the motor bracket 13 and the mo-
tor 14 can be inserted in a laterally movable manner; it
has a support shaft 12a protruding outward from the
center of each of two opposite sides. The swing bracket
12 is laterally movable with respect to the frame 11 be-
cause the support shaft 12a is held against the frame
11 in a laterally movable manner. On the other hand, the
motor bracket 13 is a circular ring in which the motor 14
can be inserted; it has a support shaft 13a protruding
outward from each of two opposite points on the circum-
ference of the ring. The motor bracket 13 is laterally
movable with respect to the swing bracket 12 because
the support shaft 13a is held against the swing bracket
12 in a laterally movable manner. The positional relation
of the support shaft 12a with respect to the frame 11 and
that of the support shaft 13a with respect to the swing
bracket 12 are determined so that the shafts are per-
pendicular to each other. The motor 14 is fastened to
the motor bracket 13 using screws or other fastening
means. Therefore, the drive shaft 14a of the motor 14
is laterally movable in any direction with respect to the
frame 11 where the center of lateral movement is deter-
mined by the position of the support shaft 12a protruding
from the swing bracket 12 and the position of the support
shaft 13a protruding from the motor bracket 13.
[0028] The motor 14 gives the knob 16 an external
force which depends on how the knob 16 is manipulat-
ed. It may be, for example, a rotary motor or linear motor.
[0029] The pressing member 15 which resets the
knob to its center position is an elastic material such as
a spring or a rubber strap which stretches between the
frame 11 and the motor 14. The pressing member 15
adjusts the posture of the drive shaft 14a of the motor
14 so as to keep it in its upright position while the knob
16 is not being manipulated. While the knob 16 is being
manipulated, the drive shaft 14a is laterally moved
against the elastic force of the pressing member 15 in
the same direction as the knob 16 is moved. As the ma-
nipulation force applied to the knob 16 is removed, the
drive shaft 14a is automatically reset to its upright posi-
tion due to the elastic force of the pressing member 15.
[0030] The knob 16 is designed to laterally move and
rotate the drive shaft 14a. It consists of a cap-like body
16a of a size suitable for manipulation with fingers, and
a virtually cylindrical coupling 16b extending vertically
from the bottom of the center of the body 16a. The knob
16 is integrated with the motor 14 by forcedly engaging
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or snapping the drive shaft 14a of the motor 14 into the
coupling 16b.
[0031] The codewheel holder 17 is a disc with a
through hole 17a in the center. It is integrated with the
motor 14 by forcedly engaging or snapping the drive
shaft 14a of the motor 14 into the through hole 17a.
[0032] The encoder 20 consists of a codewheel 18 fit-
ted to the codewheel holder 17 and a photointerrupter
19 provided on the motor bracket 13. The photointer-
rupter 19 consists of a light emitting element 20a and a
light detecting element 20b facing each other with the
codewheel 18 between them. The encoder 20 outputs
positional signal a1 which depends on the conditions of
rotation of the knob 16, namely the direction and amount
of rotation of the drive shaft 14a.
[0033] The stick 21a of the stick controller 21 is con-
nected through a ball bearing 22a with one end of the
arm 22 the other end of which is rotatably fitted to the
motor 14. As the motor 14 is laterally moved, the stick
21a is laterally moved by the amount proportional to the
amount of lateral movement of the drive shaft 14a. The
stick controller 21 outputs positional signal a2 which de-
pends on the conditions of lateral movement of the knob
16, namely the direction and amount of lateral move-
ment of the drive shaft 14a.
[0034] The first guide plate 25 is used as a means to
control the direction of lateral movement of the knob 16
when selecting an electric apparatus. As shown in Fig.
3A, it has guide grooves 25a, 25b, 25c, 25d, 25e, 25f,
25g and 25h which radially extend in eight directions
from the center position O every 45 degrees. The sec-
ond guide plate 26 is used as a means to control the
direction of lateral movement of the knob 16 when se-
lecting a function. As shown in Fig. 3B, it has guide
grooves 26a, 26b, 26c, and 26d which radially extend
in four directions from the center position O every 90
degrees. The width of these guide grooves is designed
to allow the drive shaft 14a to pass through them. As
shown in Fig. 3C, the first and second guide plates 25,
26 are joined in a manner to ensure coincidence be-
tween the center positions O of both the plates and be-
tween guide grooves 25a and 26a, between guide
grooves 25c and 26b, between guide grooves 25e and
26c, and between guide grooves 25g and 26d and to
make the center position O of the plates align with the
drive shaft 14a in its center position. The guide plates
thus joined are mounted inside the frame 1 with the first
guide plate 25 on the side of the motor 14.
[0035] The first guide plate 25 is driven up and down
by the first solenoid 23 inside the frame 1 as shown in
Fig. 1; it is set either to its upper position or to its lower
position; when it is in its upper position, the drive shaft
14a of the motor 14 passes through the guide grooves
25a to 25h, and when it is in its lower position, the drive
shaft 14a of the motor 14 is free from the guide grooves.
The second guide plate 26 is driven up and down by the
second solenoid 24 inside the.frame 1 as shown in Fig.
1; it is set either to its upper position or to its lower po-

sition; when it is in its upper position, the drive shaft 14a
of the motor 14 passes through the guide grooves 26a
to 25d, and when it is in its lower position, the drive shaft
14a of the motor 14 is free from the guide grooves.
[0036] When the first guide plate 25 and the second
guide plate 26 are both in their lower position, the drive
shaft 14a is disengaged from the guide grooves 25a to
25h and 26a to 26d, so the knob 16 can be freely moved
in any direction within the sphere having the center of
lateral movement of the motor 14 as its center. When
only the first guide plate 25 is set to its upper position
by means of the first solenoid 23, the drive shaft 14a
passes through the guide grooves 25a to 25h and the
knob 16 can be moved only in the eight directions de-
termined by the guide grooves 25a to 25h. When the
first guide plate 25 and the second guide plate 26 are
both in their upper position, the drive shaft 14a passes
through the guide grooves 26a to 26d and the knob 16
can be moved only in the four directions determined by
the guide grooves 26a to 26d.
[0037] In the manual input device according to this
embodiment, when the user is going to select an electric
apparatus, or when only the guide plate 25 is in its upper
position, one of the eight registered electric apparatuses
can be selected by laterally moving the knob 16 along
the guide grooves 25a to 25h. The above eight electric
apparatuses may be an air conditioner, radio, DVD play-
er, CD player, telephone, speech input system, car nav-
igation system and 2nd. Here, 2nd includes a monitor
camera and electric equipment for e-mail. On the other
hand, when the user is going to select a function, or
when the first guide plate 25 and the second guide plate
26 are both in their upper position, one of the four reg-
istered functions can be selected by laterally moving the
knob 16 along the guide grooves 26a to 26d formed in
the second guide plate 26. For example, if the radio is
selected in electric apparatus selection, it is possible to
select one of the following options: "AM station selec-
tion," "FM station selection," "shortwave station selec-
tion" and "volume control." Therefore, the manual input
device according to this embodiment has no dead zone
regarding the direction of manipulation of the knob 16.
In other words, a choice is made without fail by manip-
ulating the knob 16. This improves operability. The se-
lected function can be controlled by rotating the knob 16.
[0038] The major function select switch 2 is used to
select one among the most basic functional systems to
be selected or controlled by the use of the manual input
device. For example, when the user uses the knob 16
to select and control (1) a comfort system such as the
air conditioner, radio, DVD player, CD player, telephone,
speech input system or car navigation system, (2) a me-
chanical drive system such as a steering wheel tilt de-
vice, steering telescope device or seat adjuster or (3) a
car drive system such as an automatic driving device or
constant speed driving device, the major function select
switch 2 is used to select one among the three functional
systems, i.e. "comfort system," "mechanical drive sys-
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tem" and "car drive system." This major function select
switch 2 has a plurality of (three in the example of Fig.
1) switches 2a, 2b and 2c and selection signal a3 for
selection of the "comfort system", "mechanical drive
system" or "car drive system" is issued by operating the
corresponding switch.
[0039] The confirm switch 3 finalizes the selection of
an electric apparatus made by manipulation of the knob
16 and sets the controller 5 to the control mode appro-
priate to the selected electric apparatus. By operating
the confirm switch 3, a final signal for selection a4 is
issued. For better operability of the manual input device,
this confirm switch 3 may also be located on the body
16a of the knob 16.
[0040] The display unit 4 graphically displays various
information including the status of the major function se-
lect switch 2, the type of electric apparatus selected by
the knob 16, what type of function is controlled by the
knob 16 and how it has been controlled. It may be, for
example, a liquid crystal display unit.
[0041] The controller 5 is electrically connected with
the major function select switch 2, confirm switch 3, dis-
play unit 4, motor 14, encoder 20, stick controller 21,
first solenoid 23, second solenoid 24, and an electric ap-
paratus (not shown). It controls the display unit 4, motor
14, first solenoid 23, second solenoid 24 and electric ap-
paratus (not shown) according to the signal sent from
the major function select switch 2, confirm switch 3, en-
coder 20 or stick controller 21.
[0042] Next, a first example of a manual input device
structured as mentioned above will be explained by ref-
erence to Figs. 4 to 7. This example concerns the pro-
cedure for controlling the radio volume using the manual
input device. Fig. 4 is a flowchart illustrating the user
operation sequence and the sequence of operations
controlled by the controller; Fig. 5 shows an example of
a screen which appears on the display unit when the
major function select switch is operated; Fig. 6 shows
an example of a screen which appears on the display
unit when the radio is selected in electric apparatus se-
lection; and Fig. 7 shows an example of a screen which
appears on the display unit when the volume control
function is selected in functional selection.
[0043] In this example, the user operates the switch
2a of the major function select switch 2 to select the
"comfort system" among the three options: the "comfort
system," "mechanical drive system" and "car drive sys-
tem" (step S1).
[0044] The controller 5 picks up selection signal a3
from the major function select switch 2 and recognizes
the selection of the "comfort system" (step S2), and
drives the first solenoid 23 and/or the second solenoid
24 to set only the first guide plate 25 to its upper position
(step S3). This limits the range of movement of the knob
16 to the eight directions from the center position O
along the guide grooves 25a to 25h on the first guide
plate 25.
[0045] The controller 5 drives the display unit 4 ac-

cording to selection signal a3 to make the display unit 4
display a screen as illustrated in Fig. 5 which shows the
various electric apparatuses in the "comfort system", the
directions in which the knob 16 can be moved, and the
electric apparatus selection mode (step S4). In the ex-
ample of Fig. 5, the air conditioner (A/C) is selected by
moving the knob 16 forward along the guide groove 25a;
the radio is selected by moving it to the right forward
along the guide groove 25b; the DVD player (DVD) is
selected by moving it to the right along the guide groove
25c; the CD player is selected by moving it to the right
backward along the guide groove 25d; the telephone
(TEL) is selected by moving it backward along the guide
groove 25e; the speech input system (speech input) is
selected by moving it to the left backward along the
guide groove 25f; the car navigation system is selected
by moving it to the left along the guide groove 25g; and
the secondary (2nd) is selected by moving it to the left
forward along the guide groove 25h. In addition, the
thick line in the figure shows that the air conditioner is
now selected.
[0046] Then, as the user moves the knob 16 to the
right forward along the guide groove 25b (step S5), the
motor 14 laterally moves in the same direction as the
knob 16 by the amount equivalent to the amount of ma-
nipulation of the knob 16 and the stick controller 21 is-
sues positional signal a2 depending on the direction and
amount of lateral movement of the motor 14.
[0047] The controller 5 picks up positional signal a2
and recognizes that the radio has been selected by the
user (step S6), and drives the second solenoid 24 to set
both the first guide plate 25 and second guide plate 26
to their upper position (step S7). This limits the range of
movement of the knob 16 to the four directions from the
center position O along the guide grooves 26a to 26d
on the second guide plate 26.
[0048] The controller 5 drives the display unit 4 ac-
cording to positional signal a2 to make the display unit
4 display a screen as illustrated in Fig. 6 which shows
the various control function options for the "radio", the
directions in which the knob 16 can be moved, and the
option selected (step S8). In the example of Fig. 6, the
AM station selection function (AM) is selected by moving
the knob 16 forward along the guide groove 26a; the FM
station selection function (FM) is selected by moving it
to the right along the guide groove 26b; the volume con-
trol function is selected by moving it backward along the
guide groove 26c; and the shortwave station selection
function (SW) is selected by moving it to the left along
the guide groove 26d. In addition, the thick line in the
figure shows that the FM station selection function is
now selected.
[0049] The controller 5 drives the motor 14 according
to positional signal a2 and applies a particular external
force to the knob 16 in the direction of movement of the
knob 16 (step S9). This enables the user to know, with
a tactile sensation or without seeing the screen, whether
the radio has been selected.
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[0050] Then, as the user operates the confirm switch
3 (step S10), the controller 5 picks up a final signal a4
from the confirm switch 3 and fixes the screen of the
display unit 4 as illustrated in Fig. 6 (step S11).
[0051] After this, the user once resets the knob 16 to
its center position O (step S12). In this case, since the
motor 14 has a pressing member 15 for restoration to
the center position, the user has only to release his/her
hold on the knob to have it automatically return to the
center position O.
[0052] If the knob 16 is reset to its center position O
without any operation of the confirm switch 3, the con-
troller 5 drives the second solenoid 24 to move down
the second guide plate 26 to its lower position to return
the screen of the display unit 4 to the screen as illustrat-
ed in Fig. 5, and waits for the user to manipulate the
knob 16.
[0053] As the user moves the knob 16 from its center
position backward along the guide groove 26c (step
S13), the motor 14 laterally moves in the same direction
as the knob 16 by the amount equivalent to the amount
of manipulation of the knob 16 and the stick controller
21 issues positional signal a2 depending on the direc-
tion and amount of lateral movement of the motor 14.
[0054] The controller 5 picks up this positional signal
a2 and recognizes that the "volume control" function has
been selected by the user (step S14), and the display
unit 4 displays a screen as illustrated in Fig. 7 which
shows the knob 16, the directions in which the knob 16
can be moved an how the volume has been controlled
(step S15). In the example of Fig. 7, it is shown that the
volume is increased (UP) and decreased (DWN) by
turning the knob 16 clockwise and counterclockwise re-
spectively.
[0055] The controller 5 drives the motor 14 according
to positional signal a2 and applies a particular external
force to the knob 16 in the direction of manipulation of
the knob 16 (step S16). This enables the user to know,
with a tactile sensation or without seeing the screen,
whether the knob is being moved in the desired direc-
tion. Here, the external force which is applied to the knob
16 when it is moved backward along the guide groove
25e with only the first guide plate 25 in its upper position
may be either equal or unequal to the external force
which is applied to the knob 16 when it is moved back-
ward along the guide groove 26c with both the first guide
plate 25 and second guide plate 26 in their upper posi-
tion.
[0056] Then, as the user operates the confirm switch
3 (step S17), the controller 5 picks up a final signal a4
from the confirm switch 3 and fixes the screen of the
display unit 4 as illustrated in Fig. 7 (step S18).
[0057] After this, the user once resets the knob 16 to
its center position O (step S19). In this case, since the
motor 14 has a pressing member 15 for restoration to
the center position, the user has only to release his/her
hold on the knob 16 to make it automatically return to
its center position O.

[0058] If the knob 16 is reset to its center position O
without any operation of the confirm switch 3, the con-
troller 5 returns the screen of the display unit 4 to the
screen as illustrated in Fig. 6, and waits for the user to
manipulate the knob 16.
[0059] As the user turns the knob 16 in its center po-
sition clockwise (step S20), the drive shaft 14a and the
codewheel 18 fixed on the drive shaft 14a through the
codewheel holder 17 turn in the same direction as the
knob 16 by the amount equivalent to the amount of ro-
tation of the knob 16 and the encoder 20 issues posi-
tional signal a1 depending on the direction and amount
of rotation of the knob 16.
[0060] The controller 5 picks up this positional signal
a1 to generate a volume control signal and increases
the radio volume to a level which corresponds to posi-
tional signal a1 (step S21).
[0061] The controller 5 drives the motor 14 according
to positional signal a1 and applies a particular external
force to the knob 16 in the direction of manipulation of
the knob 16 (step S22). This enables the user to know,
with a tactile sensation or without seeing the screen,
whether the knob 16 is being turned in the desired di-
rection by the desired amount.
[0062] Next, a second example of a manual input de-
vice structured as mentioned above will be explained by
reference to Figs. 8 to 9. This example concerns the pro-
cedure for selecting an AM radio station using the man-
ual input device. Fig. 8 is a flowchart illustrating the user
operation sequence and the sequence of operations
controlled by the controller; and Fig. 9 shows an exam-
ple of a screen which appears on the display unit when
the AM station selection function is selected in functional
selection.
[0063] In this example, steps S31 (the user operates
the major function select switch 2) to S42 (the user re-
sets the knob 16 to its center position) are identical to
steps S1 to S12 in the first example given above.
[0064] After resetting the knob 16 to its center position
O at step S42, when the user moves the knob 16 forward
along the guide groove 26a (step S43), the motor 14
laterally moves in the same direction as the knob 16 by
the amount equivalent to the amount of its manipulation
and the stick controller 21 issues positional signal a2
depending on the direction and amount of lateral move-
ment of the motor 14.
[0065] The controller 5 picks up this positional signal
a2 and recognizes that the user has selected the "AM
station selection" function (step S44) and the display
unit 4 displays a screen as illustrated in Fig. 9 which
shows the knob 16, the directions which the knob 16 can
be moved and which radio station is selected according
to the direction of manipulation of the knob 16 (step
S45). In the example of Fig. 9, the radio stations can be
selected in the order from 1 to 8 and from 8 to 1 by turn-
ing the knob 16 clockwise and counterclockwise, re-
spectively.
[0066] The controller 5 drives the motor 14 according
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to positional signal a2 and applies a particular external
force to the knob 16 in the direction of manipulation of
the knob 16 (step S46). This enables the user to know,
with a tactile sensation or without seeing the screen,
whether the knob 16 is being moved in the desired di-
rection. Here, the external force which is applied to the
knob 16 when it is moved forward along the guide
groove 25a with only the first guide plate 25 in its upper
position may be either equal or unequal to the external
force which is applied to the knob 16 when it is moved
forward along the guide groove 26a with both the first
guide plate 25 and second guide plate 26 in their upper
position.
[0067] Then, as the user operates the confirm switch
3 (step S47), the controller 5 picks up a final signal a4
from the confirm switch 3 and fixes the screen of the
display unit 4 as illustrated in Fig. 9 (step S48).
[0068] After this, the user once resets the knob 16 to
its center position O (step S49). In this case also, since
the motor 14 has a pressing member 15 for restoration
to the center position, the user has only to release his/
her hold on the knob 16 to make it automatically return
to its center position O.
[0069] If the knob 16 is reset to its center position O
without any operation of the confirm switch 3, the con-
troller 5 returns the screen of the display unit 4 to the
screen as illustrated in Fig. 6, and waits for the user to
manipulate the knob 16.
[0070] As the user turns the knob 16 in its center po-
sition clockwise (step S50), the drive shaft 14a and the
codewheel 18 fixed on the drive shaft 14a through the
codewheel holder 17 turn in the same direction as the
knob 16 by the amount equivalent to the amount of ro-
tation of the knob 16 and the encoder 20 issues posi-
tional signal a1 depending on the direction and amount
of rotation of the knob 16.
[0071] The controller 5 picks up this positional signal
a1 to generate a station selection control signal and
starts tuning the radio (step S51).
[0072] Each time the tuner is tuned to a radio station,
the controller 5 drives the motor 14 and applies an ex-
ternal force to the knob 16 (step S52). This enables the
user to know, with a tactile sensation or without seeing
the screen, that an AM station has been selected.
[0073] Next, a third example of a manual input device
structured as mentioned above will be explained by ref-
erence to Figs. 10 to 12. This example concerns the pro-
cedure for setting a destination on a car navigation sys-
tem using the manual input device. Fig. 10 is a flowchart
showing the user operation sequence and the sequence
of operations controlled by the controller; Fig. 11 shows
an example of a screen which appears on the display
unit when the car navigation system is selected in elec-
tric apparatus selection; and Fig. 12 shows an example
of a screen which appears on the display unit when the
destination entry function is selected in functional selec-
tion.
[0074] In this example, steps S61 (the user operates

the major function select switch 2) to S64 (the display
units displays a screen upon operation of the major func-
tion select switch) are identical to steps S1 to S4 in the
first example given above.
[0075] When the user moves the knob 16 to the left
along the guide groove 25g (step S65) while the display
unit 4 displays a screen as illustrated in Fig. 5, the motor
14 laterally moves in the same direction as the knob 16
by the amount equivalent to the amount of its manipu-
lation and the stick controller 21 issues positional signal
a2 depending on the direction and amount of lateral
movement of the motor 14.
[0076] The controller 5 picks up this positional signal
a2, recognizes that the user has selected the "car nav-
igation system" control function (step S66) and drives
the second solenoid 24 to set both the first guide plate
25 and the second guide plate 26 to their upper position
(step S67). This limits the range of movement of the
knob 16 to the four directions from its center position O
along the guide grooves 26a to 26d on the second guide
plate 26.
[0077] The controller 5 drives the display unit 4 ac-
cording to positional signal a2 to make the display unit
4 display a screen as illustrated in Fig. 11 which shows
the various options for the "car navigation system", the
directions in which the knob 16 can be moved, and the
option selected (step S68). In the example of Fig. 11,
the scale function is selected by moving the knob 16 for-
ward along the guide groove 26a; the menu is selected
by moving it to the right along the guide groove 26b; the
destination entry function is selected by moving it back-
ward along the guide groove 26c; and the setting func-
tion is selected by moving it to the left along the guide
groove 26d. The thick line in the figure shows that the
scale function is now selected.
[0078] The controller 5 drives the motor 14 according
to positional signal a2 and applies a particular external
force to the knob 16 in the direction of manipulation of
the knob 16 (step S69). This enables the user to know,
with a tactile sensation or without seeing the screen,
whether the car navigation system has been selected.
[0079] Then, as the user operates the confirm switch
3 (step S70), the controller 5 picks up a final signal a4
from the confirm switch 3 and fixes the screen of the
display unit 4 as illustrated in Fig. 11 (step S71).
[0080] After this, the user once resets the knob 16 to
its center position O (step S72).
[0081] If the knob 16 is reset to its center position O
without any operation of the confirm switch 3, the con-
troller 5 drives the second solenoid 24 to move down
the second guide plate 26 to its lower position, returns
the screen of the display unit 4 to the screen as illustrat-
ed in Fig. 5, and waits for the user to manipulate the
knob 16.
[0082] After resetting the knob 16 to its center position
O at step S72, when the user moves the knob 16 back-
ward along the guide groove 26c (step S73), the motor
14 laterally moves in the same direction as the knob 16
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by the amount equivalent to the amount of its manipu-
lation and the stick controller 21 issues positional signal
a2 depending on the direction and amount of lateral
movement of the motor 14.
[0083] The controller 5 picks up this positional signal
a2 and recognizes that the user has selected the "des-
tination entry" function (step S74) and the display unit 4
displays a screen as illustrated in Fig. 12 which shows
a map and a cursor which follows the movement of the
knob 16 (step S75). In the example of Fig. 12, the cursor
is expressed by X.
[0084] The controller 5 drives the motor 14 according
to positional signal a2 and applies a particular external
force to the knob 16 in the direction of manipulation of
the knob 16 (step S76). This enables the user to know,
with a tactile sensation or without seeing the screen,
whether the destination entry function has been select-
ed by manipulation of the knob 16.
[0085] Further, the controller 5 drives the first solenoid
23 and the second solenoid 24 according to positional
signal a2 to move down the first guide plate 25 and the
second guide plate 26 to their lower position (step S77).
This disengages the drive shaft 14a from the guide
plates 25 and 26, so the knob 16 can be freely moved
in any direction within the range of movement of the mo-
tor 14.
[0086] Then, as the user operates the confirm switch
3 (step S78), the controller 5 picks up a final signal a4
from the confirm switch 3 and fixes the screen of the
display unit 4 as illustrated in Fig. 12 (step S79). After
this, the user once resets the knob 16 to its center po-
sition O (step S80).
[0087] If the knob 16 is reset to its center position O
without any operation of the confirm switch 3, the con-
troller 5 returns the screen of the display unit 4 to the
screen as illustrated in Fig. 11, and waits for the user to
manipulate the knob 16.
[0088] As the user manipulates the knob 16 in its cent-
er position (step S81), the motor 14 laterally moves in
the same direction as the knob 16 by the amount equiv-
alent to the amount of its manipulation and the stick con-
troller 21 issues positional signal a2 depending on the
direction and amount of lateral movement of the motor
14.
[0089] The controller 5 picks up this positional signal
a2 and moves the cursor on the screen of the display
unit 4 (step S82). Thus, the user can move the cursor
to any desired point on the map by manipulating the
knob 16 while looking at the screen of the display unit 4.
[0090] After moving the cursor to the desired point on
the map (step S82), the user operates the confirm switch
3 (step S83). The controller 5 picks up a final signal a4
from the confirm switch 3, calculates the route from the
present position to the destination and displays it on the
screen of the display unit 4 (step S84).
[0091] In the foregoing explanation of the preferred
embodiments, descriptions have been made of only the
procedures for controlling the radio volume, selecting an

AM station and entering a destination on the car navi-
gation system. However, it should be noted that the oth-
er various functions of any electric apparatus connected
with the controller 5 can be controlled in the same man-
ner as described above.
[0092] It is obviously possible to use three or more
guide plates instead of the two guide plates used in the
above embodiments.
[0093] Furthermore, it is also possible to use another
type of actuators such as motors as actuators for driving
the guide plates 25 and 26 instead of the solenoids 23
and 24 used in the above embodiments.
[0094] As explained so far, according to the present
invention, the manual input device comprises a knob
which can be moved in a desired direction, a plurality of
guide plates which limit the directions in which the knob
can be moved, actuators which change the engagement
of the knob drive with the plural guide plates and a con-
troller. Since the controller controls operation to change
the engagement of the knob with the guide plates as
appropriate, by disengaging the knob from the guide
plates the knob can be moved in any direction and by
engaging it with at least one guide plate, it can be moved
only in the directions determined by a guide plate or a
combination of guide plates engaged with it. Thus, it is
possible to vary the combination of directions in which
the knob can be moved. This means that when different
selectable or controllable functions are assigned to dif-
ferent directions of movement of the knob, dead zones
can be eliminated and the knob can be used for multiple
purposes. Accordingly, a user-friendly manual input de-
vice is provided.

Claims

1. A manual input device comprising:

a knob which is movable in a desired direction
and can be moved in a specific direction from
a center position to select a specific function
among functions of a plurality of electric appa-
ratuses and control the selected function;
a plurality of guide plates which limit directions
in which the knob can be moved;
actuators which change engagement of the
knob with the plural guide plates; and
a controller for the actuators,

wherein the controller controls operation of
the actuators depending on the electric apparatus
function selected by manipulation of the knob and
changes the engagement of the knob with the guide
plates to selectively limit the directions in which the
knob can be moved.

2. The manual input device according to Claim 1,
wherein it has a first guide plate which limits move-
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ment of the knob to eight directions and a second
guide plate which limits movement of the knob to
four directions.

3. The manual input device according to Claim 2,
wherein it has a first actuator which drives the first
guide plate and a second actuator which drives the
second guide plate.

4. The manual input device according to any one of
Claims 1 to 3, wherein the first guide plate has eight
guide grooves extending radially in eight directions
every 45 degrees and wherein the second guide
plate has four guide grooves extending in four di-
rections every 90 degrees.

5. The manual input device according to Claim 4,
wherein four guide grooves among the eight guide
grooves in the first guide plate coincide with the four
guide grooves in the second guide plate when the
first and second guide plates are joined.

6. The manual input device according to any one of
Claims 1 to 5, wherein it has a display unit which
displays a screen matched to directions in which the
knob can be moved.

7. The manual input device according to any one of
Claims 1 to 6, wherein it has a third actuator for ap-
plying an external force to the knob and wherein the
controller controls operation of the third actuator to
apply an external force to the knob depending on
how the knob has been manipulated.

8. The manual input device according to Claim 7,
wherein the third actuator has a drive shaft, wherein
the guide plates have guide grooves and wherein
the actuator and the guide plates engage with each
other when the drive shaft passes through the guide
grooves.

9. The manual input device according to Claim 8,
wherein the guide plates are a first guide plate
which limits movement of the knob to eight direc-
tions and a second guide plate which limits move-
ment of the knob to four directions

10. The manual input device according to Claim 9,
wherein it has a first actuator which drives the first
guide plate and a second actuator which drives the
second guide plate.

11. The manual input device according to Claim 9 or
10, wherein the first guide plate has eight guide
grooves extending radially in eight directions every
45 degrees and wherein the second guide plate has
four guide grooves extending in four directions eve-
ry 90 degrees.

12. The manual input device according to Claim 11,
wherein four guide grooves among the eight guide
grooves in the first guide plate coincide with the four
guide grooves in the second guide plate when the
first and second guide plates are both driven by the
first and second actuators respectively and joined.

13. The manual input device according to any one of
Claims 9 to 12, wherein when the first and second
guide plates are driven and joined, the drive shaft
of the third actuator passes through both the first
and second guide plates and engages with them.

14. The manual input device according to any one of
Claims 7 to 12, wherein it has a display unit which
displays a screen matched to directions in which the
knob can be moved.
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